2020 Traffic Signal Desigvlanual

Chapterll
TEMPORARY SIGNALRLA
Contents
11 Temporary Signal Plan SNEEL............uuuiiiiiiiiiiiie e 111
0 =T 1T = TSP 111
11.2 When is a'emporary Signal Neded?...........ocoiiiiiiiiiiiei e 111
11.3 Operational Approval of Temporary SIGNAIS. ........cooociviriiieeiiiiee e 114
11.4 Design Approval of Temporary SIgNalS.........cccuveiiiiiiiiiiiiieeee e 11-11
11.5 Using Existing or New Signal Equipment as Part of the Temp. Installatian................ 11-11
11.6 Temporary SigNal DESIGIL.......cuuiiiiiiiiiiiiii et e e e e e e e s r e e e e e e aaanes 11-12
5 200 R o = PP UEEPUUU 11-12
11.6.2  CONtOEr CAbINEL... ... it e e e e e e e e s s s snbbe e aneeeeeaeeeesesannnnes 11-14
11.6.3 Service Cabinet and Meter BaSE..........uuuuiiiiieieiiiiiiiiiiiiiiiieetee e e e e s s s ssetreeeeeeaeae e e e e e snneenns 11-14
R0 A U o T o o = o ) (PRSP 11-14
11.6.5 Use of Detection (Vehicle, BicydRedestrian Push Buttons, and Fire Preemption Detectdr$)15
11.6.6  VidE0O DEEECHOMN.. ...ttt e e e e e e s s bbb re et e e e e e e e e e e e annnnenees 11-18
3 G A V1V 4o o TP OPP PP PPPPPPPPTPP 11-18
G T >V [ o 11-21
11.7 Temporary Bridge Signal DeSIQN.......cccvvvviiiiiiiiiiiiee e 11-32
S R o o = 11 o o TSP PP P PP PPRRPPPI 11-32
11.7.2  SIONE DISTANCE. ....ceiiiiiiiiie ittt ettt s et et e e s e b e e e e e ans et e e s e nbb e e e e e annbeas 11-33
11.7.3  STOP LiNE LOCALION. ... .eeiiiiiiiiiiie ittt ettt e bbb e e et e e e e 11-33
11.7.4 Signal Head AlIGNMENL...........oooiiiiiiieeeeee e e e e e e e aaeaaeeees 11-34
A ST B = (=Tod 1 o] o TP U UPT TR TRUPPPRP 11-35
A T = o Y od [= TN I =1 (=Y o1 o S 11-36
11.8 Portable Temporary Traffic SIgnal..........cooiiiiiiiiie e 11-37
11.9 Standard Drawings and Specifications Applicable to Temporary Signals................... 11-37
Oregon Department of Transportation 1% January 2020

Traffic Standards and Asset Management Unit Chapter 11 Temporary Signal Plan



2020Traffic Signal Desigvlanual

11¢9at hw! w, t [LIDb! |

11.1 General

Temporary signals are intended to bsed for longterm stationary temporary traffic control
zones yet their appearance, design and operation are held to the same standards as
permanent signalsMotorists expect the same meaning and secuftigm temporary traffic
signals as they do from permanent traffic signals, sosibgal design and operation shalket

all applicable MUTCD and ODOT standaifidee design procedure for a temporary signal shall
follow the same standards and guidelinesithivould be used for a permanent signal.

The ODOT Traffic Control Plans Design Manual, Section 2.6 should be consulted for additional
information on the use of temporary traffic signals.

11.2When is a Temporary Signal Needed?

There are two typical design caeries that most temporary signals will fit into; temporary
bridge signaand temporary signafor modification or replacement of an existing signal.

Temporary signals are required in the following circumstances:

1 For construction staging that requse@nelane, twoway traffic AND where use of 24/7
flagging would be cost prohibitive. Either a standard Temporary Bridge Signal or a
Portable Temporary Traffic Signal tmbe used for this application.

1 2KSy GKS y8s ardaylt Olgyheexisiogsigrmdzh f § 6 A ( K2 dzi

1 When rebuilding an existingignalthat requires staged construction (where lane use
and/or signal phasing will be modified based on each stage)

1 When the temporary realignment or modification of the signal heads at an existing
signal is needed to accommodate traffic during construction of a project in the vicinity
of the traffic signal.

1 When adjustment to the existing pushbutton locations is required to accommodate
Temporary Pedestrian Accessibility Routing (TPAR)
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In some cases, feuilding an existing signal can be accomplished without a temporary signal if
0KS SEAAGAY3I AyGSNBSOGAZ2Y 3IS2 YéndpEemirg S the Q1
new signakquipmentis carefully consideredf possibleplacethe new poles behind the

existing poles so that construction of the new mast arm does not block the existing signal
heads. Se€igurell-1for examples of signdneads being obstructed during constructioff.a

new signal pole must be placed in frontafexisting signal pole, there is an opportunity to

save the expense of a temporary signal by fieqg that the new mast arrbe installed on the

day ofthe signal turn-on. However, to allow for an efficient and successful signal-turnonly

one signal mast arm per intersection may be allowed to be installed at the day of tuBeen.
Figurell-2.

Figurell-1| Obstructing Signal Heads During Consttion
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Figurell-2| Installing MastArm the Day of Signal Tur®n

Insltall traffic signal mast arm on day of signal turn-on.
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11.3 Operational Approval ofTemporary Signals

The following €mporary traffic signahpplications requireSTREperational Aproval(see
Chapter 3 for more information on Operational Approval):

1 Temporary Portable Signals

1 Temporary Bridge Signals (iamelane, twoway operation)

1 Temporary signals located at intersectsthat are not currently undesignalized
control (e.g. detous that require rerouting large volumes of traffic texistingun-

signalized intersections

1 Temporary closure of crosswalks at signalized intersections

Temporary signals installed at the same location with the same operations that mimic gan
existingsignal or mimic the proposed STRE approved new signal do NOT require STRE or
RTE approval.

The following temporary traffic signal application requires RTE Operational Approval (see
Chapter 3 for more information on Operational Approval):

1 Sage construction that isignificantlydifferent (geometry, lane use, and/or operation)
than the existing traffic signal ¢he approved new traffic signal

The one grey area concerning operational approvals for temporary traffic signals is determining
if the geometry and operation is significandifferent from the existing or approved signal
operations. The main reassfor requiring an operational approval for a temporary signal
needed for stage construction is to determiii¢he operation is safaneets driver expectation,

and will not be detrimental to maintaining traffic flow.

If the temporary signal operational/geometric changes are minor and incrementally made over
the course of constructiorgdditionaloperationalanalysis beyond what is raged for the
permanent signal is typically not needed to ensure the temporary signal staging is appropriate
SeeFigurell-3. This case studshows goroject goingirom existingconditionsto the
permanentsignalinstallationandthe temporary traffic signals (for each stage) do NOT require
an operational approval.

However, significantly different operations or geometry (especially if the signal will be

operatingin a coordinated system) typically require a moralgpth analysis to ensure that
temporary sigal will operate appropriatelySeeFigurell-4. This casstudyshows a project
goingfrom existing conditioato permanentsignal installation where threef the temporary
traffic controlstages result in significant lane use and/or operational chartgasdo require
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additional operational approval(s) for the temporastaging The types of changes shown
require an RTE Operationgbpgroval.

If there is a question as to whether @mporary traffic signal requires an operational
approval, contact the ODOT Traffic Signal Operati&rsgyineer. When in doubt, ewn the
side of caution and request an STRE Operational Approval.
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Figurel11-3| Case Study ¢ Operational ApprovaNOTRequiredfor Temporary Signal Staging

Existingconditions: The existing lanase is a ane section on the maitine, with a right turn only from
the top approach andne-way on the bottom approachThree crosswalks are currently markethe
existing intersection operates as stop control on theesitteet and freeflow on the mainline. This
intersection has an STRE Operational Approval for a new, permanent traffic signal

Stage 3:The existing lane use on the top approach has changed from a right turn only to-thright

left turn lane, matbing the STRE approved permanent lane configuration for that approdod.

existing maked crosswalks remain the sam&he existing intersection operation has changed from stop
control to signalized, with the signal phasing very closely matching theagppREzed operation.

ISR E—

NORMAL PHASE ROTATH

NORMAL PHASE ROTATION

o
;@@ ® \g\ O < i

N /) i o }____,); __________ : 0 nn 7
g — - & ~ ‘/,‘9 <
g ,%f % \,/;\ N ) G
Oregon Department of Transportation 11-6 January 2020

Traffic Standards and Asset Management Unit Chapter 11¢ Temporary Signal Plan



2020Traffic Signal Desigvlanual

Stage 7:The lane use from stage 3 has chanfjedh a thruright lane to the addition of right
turn only lane on the left approach and from a single left turn lane to a dual left turn lane on
the right approach, matching theT®E approved permanent lane configuration. All four
crosswalks are now open. Thparationfrom stage 3 hashangel to allowa notped overlap
phase for the new right turn dy lane, matchinghe STRE appved permanent signal
operation
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Figurell-4| Case Study 2 Operational Approval Requiretbr Temporary Signal Staging

Existing conditions:The existing lane use is dahe section on the maitine. The top approach is a
freeway offramp and the bottom approach is a freeway-amp. Three crosswalks are currently
marked. The existing intersection operateith PPLphasingon the highway This intersection has an

STRE Operational Approval fonew, permanent traffic signal.

Stagel, Phase ZRTE Operational Approval Require@he existing intersection geomethas

significantly changed, with the top approach moving towards thbtralmost creating two
separate intersctions. Two of the existing crosswalks are now closed. This new geometry will
require morered cleaance timeto clear vehicles. Because the geometng operationof this
intersection is significantly differentdm the existing and STRE approved parard traffic
geometry, this stage requires RTE approval. Note that the temporary crosswalk closures

require STE operational approval.
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Stage 2, Phase(RTE Operational Approval NOT requirethe lane use from Stage 1, Phase 1

has shiftedhe top approach alignment back much closer to the original existiragitot The
crosswalk closures remain the sant@peration changes frorie previous stage areinimal
This stage does NOT require Rpproval due to similarities of the existing conditionglan
previous stage RTE approval.
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Stage 2, Phase(RTE Operational Approval Requirélt)e lane usefrom Stage 2, Phase 1 has
changal significantly, with theop approachnow containing the orramp for the freeway All

four crosswalks are now close@peration changes frorhe previous stage are significantly
different and do not match the STRE approved permanent traffic geometry/operations. This
stage requires RTE approval. Note that theperary crosswalk closure here requires STE
operational approval.
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Stage 3, phase (RTE Operational Approval Required)

The Ane userom Stage 2, Phase 2 has now changed to closely niaec8TRE approved perment
geometry However, the unusual lane use for the top approach (where the right turn movement is
dividedc one isfree flowand one is controlled by the signal in a {gffht lane) warrants
documentation. All four crosswalks remain close@peration changes fromrpvious stage are
significantly different anehow closely match the STRE apped permanenbperations(minus the top
approach right turn overlap and pedestrian phaseghis stage requires Rajproval.
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11.4Design Approval oTemporary Signals

All temporary traffic signaJgxceptTemporary Portable Signatequire Design Approval (See
Chapter 2 for more information on Design Approval).

11.5Using Existing or New Signal EquipmeastPart of the Temp Installation

Thepracticeof using existing or new signal equipment as part of a temporary sgynat
allowed, as it complicates the contract administration of project (payment issues), the
responsible party for maintaininigower costs otthe equipment becomes confusing (per
specificationsmaintenance of temporary installations is the responsibility of the contractor,
maintenance of the permanent signal after tuom is the responsibility of #gnagency), and
equipment most likelwvill have to modified or wired in a nestandard way to incorporate the
permanent or existing equipmermto the temporary installation.There is also more potential
for damage to the new equipmentSeeFigurell-5 showingan example ofmproper use of
new equipment for a temporary installation.

Figurell-5| Improper use of new equbment for a temporary installation

Note the inappropriate wiring used
between the new and temporary
installation.

Do NOT mix existing or new signal equipment wigmporary signal installations
(including conduit, junction boxes, and wiring).
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11.6 Temporary Signal Design

Temporary signal desigouldfollow the same design guidelinésat arecontainedin the
permanent signal desigthapters of this manual. This sectidiscusses design information
specific to temporary signals includidgviations from permanent design (e.g. usalferent
materials/equipment).

11.6.1 Poles

Wood poleswith span wireare used forall temporary installationss per standard

specification section 00225.1%/00d poles are considered natandard (otherwise

known asit - ¢ ldeftoSh@ drafting bubble note nomenclature used to define a-non
standardpole)L i A& (GKS O2Yy GNI OG2NIN&dpdSaALI2Y A AA0AT A
OSNIATFTAOFGAZ2Ya (2 h5h¢Qa ¢NI FFAO { G NHzOUG dzNB
begins.

A span wire pole entrance chart is required to detail all temporary signal (fées.

Chapter 9 for more information on the pole entrance charhe ony column in the pole
SYiNr yOS OKIFINIL GKFG R2SayQid ILLJXe G2 622R
column (this column can be deleted or left blank). All other columns should be filled out

as applicable to temporary signal design.

Temporary signals Wrequire modeling of the signal pole, span wires and signal heads
that are proposed to pass over the roadway cross sedbatetermine themessenger

cable attachment height/AH) value See Chapter 9 for how to calculate the MAH,

with the following exeption: temporary poles only need to consider the tallest piece of
equipment that will be used on the span wire (as opposed to the standard Type 5 signal
head that is to be used in permanent span wire calculatio@spss sections shall be

cut and usedo design all temporary signal installations. Particular attention shall be
given to all cross section areas that have poles and signal heads in the adjacent area.
The bottom of the signal heads must not be below 18 feet or above 19 feet during any
phaseor stage of construction.

Oregon Department of Transportation 11-12 January 2020
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The lateral placement of temporary signal poles next to new or exiappgrtenances
(e.g.existingnew signal poles, cabinets, etc.) should follow the requirements in
Standard Drawing TM653 that are establisheddmbankments. Sdeigurell-6. If a
temporary pole is placed closer to an object than as shown in the minimum
embankment requirements, contact the Traffic StrueslEngineer for further analysis.

Figurell-6 | TM653 Minimum Embankment Requirements
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Largepoles thoseused for span wires) should be setdaocommodateall construction
staging Small poles (for pedestrian iiedtions and push buttons) can and shohéd
moved as needed during each stage/phaSeeFigurell-7.

Figurell-7 | Moving Poles During Staging

Pole No. 6 & 7 contains pedestrian

indications and push buttons. They are
moved as necessary during each stage
maintain proper alignment and access.
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11.6.2 Controller Cabinet

The 335controller cabinet mounted on a temporary, precast foundation is the
standard for all temporary installations. US&ndard Detail DET4415 for the teongry
foundation

11.6.3 ServiceCabinet and Meter Base

The service and meter base are pole mounitethe same quadrarthat controller
cabinetis located in The service cabinetnd meter base for temporary installation is
shown in Standard Drawing TM455 (which references TM485 for wiring details).

The comection from the power source to the service cabiinetter baseis typicaly
aerial (as opposed to underground for a permanent signal).

11.6.4 Junction Boxes

Junction boxes used for temporary applications do not require a concrete apron if
located in norpaved aeas.
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11.6.5 Use ofDetection(Vehicle,Bicycle,Pedestrian Push Buttonsand Fire Preemption
Detectorg
Equipment such as vehicle detection, pedestrian pushbuttons, and fire preemption
detectors should be evaluated according to their need, simouldnot automatically be
included in the design. Several factors should be considered when determining whether
detection is needed or not:

ALLDETECTION

o Duration of temporary signal Detection becomes morkeneficialand cost
effective the longer it is expected to be in service.

o Construction staging change$roviding detection can be labor and cost
intensive if there are a lot of staging changes. Wuorasive detection systems
(video, microwave, etc.) can provideone flexibility in these situations.

VEHICLE DETECTION

0 Speed of the mainling Detection becomes more beneficial if the mainline of
the temporary signal is high speed (greater than 35 mph), due to the increased
protection of thedilemmazone.

o Traffic Valimesc Detection becomes more beneficial if the trafficaracteristics
of the intersection are highly variable (i.e. heavy directional movements only
during the AM and PM peak) or if the intersection operates below capacity the
majority of the time. Whemn intersection is operating at or above capacity for
all movements, the detection system is less critical because signal will just be
GYFEAY3 2dzié Fft GKS 3INBSYy (AYSI 6KAOK
GAYSe¢ 0Oe ot So | 2 4iS @pSratifg athoF abavecapadityTor S NBR S O (i
only a few of the movements, using detection for those under capacity
movements can improve the floand queuingf traffic for the movements that
are at or above capacity.

o Temporary signal operating in system igelated¢ Signals operating exclusively
in coordinated systems do not use any detection for the coordinated phases.

BICYCLE DETECTION
0 Bicycle Lanes & LocatiarBicycle detection magnly be considered if there is a
separate Bicycle lanéDetection is mee beneficial on approaches with phases
that are not recalled (i.e. side streets).
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PEDESTRIAN PUSH BUTTONS

o0 Accessibilityf pedestrian push buttons during constructiqiPushbutton

detection should NOT be usédhe construction work will makaccessibility

(according tdSection 5.4aconcern. If this is the case, recalling the pedestrian

phase, closing the pedestrian crossing or use ofingasive pedestrian

detection (video, etc.) may be considere@ften temporary signal polassed for

the span wire installatiomust be placed far away from the intersection in order

to accommodatehe constructionwork. In thesecases, aseparate temporary

wood pole that is used just for the push buttowsuld be required so that the

push buttons can belaced close enough to the intended crossing to ntéet

requirements stated in Section5.4 KS a ¢ @ LIAOFf t SRSAGNALI Y |

222R t2a0é¢ RSGIFIAT O2ydrAySR 2y adl yRINR
o Feasibility of recalling pedestrian phageBetectionis less beneficial if the green

time of vehicle phase that is compatible with the pedestrian phase is typically

always longer than the pedestrian crossing clearance time.

o Pedestrian volumeg Detection is less beneficial if there is a heavy pedestrian
volume (i.e. pedestrian phase is serviced every cycle).

Figurel1-8 | Pedestrian Push Button AccegsExample 1

Pedestrian Push Buttons are not accessible in this
stage of construction. A temporary wood pole for
the pedestrianindication andoushbutton shoulde

installed according to requirements in Section.5.4
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